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SURFACE-WATER-QUALITY ASSESSMENT OF THE UPPER ILLINOIS RIVER BASIN

IN ILLINOIS, INDIANA, AND WISCONSIN: DATA ON MANMADE
NONAGRICULTURAL VOLATILE AND SEMIVOLATILE ORGANIC

CHEMICALS IN WATER, MAY 1988 THROUGH MARCH 1990

by Faith A. Fitzpatrick and John A. Colman

ABSTRACT

This report contains data from the survey of manmade nonagricultural vola-
tile and semivolatile organic chemicals in surface water in the upper Illinois
River basin from May 1988 through March 1990. In addition to the data, sampling
methods and quality-assurance procedures are described. The survey was part of
the upper Illinois River basin pilot project of the National Water-Quality
Assessment program conducted by the U.S. Geological Survey. The organic
chemicals analyzed from the water samples were those expected to be associated
primarily with effluent from point sources in urban areas. A low-flow synoptic
investigation of 52 volatile and 54 semivolatile organic chemicals was conducted
at 31 sites in July 1988. Additional samples were collected monthly at two sites
to continue to test for the presence of 43 volatile organic chemicals from
December 1988 through March 1990, and of 11 semivolatile organic chemicals at two
sites from August through September 1988.

INTRODUCTION

The pilot phase of the National Water-Quality Assessment (NAWQA) program was
initiated by the U.S. Geological Survey (USGS) in 1986 to test and refine
concepts for a nationwide survey of surface- and ground-water quality. The upper
Illinois River basin is one of four surface-water basins that were selected as
pilot projects. The NAWQA program has the following long-term goals: (1) to
provide a nationally consistent description of current water-quality conditions
for a large part of the Nation’s water resources; (2) to define long-term trends
in water quality; and (3) to identify, describe, and explain the major factors
that affect observed water-quality conditions and trends (Cohen and others, 1988;
Hirsch and others, 1988).

A specific NAWQA program objective is to determine the occurrence and
relative distribution of manmade organic chemicals in streams. In the pilot
study of the upper Illinois River basin, this objective was met by four surveys:
(1) an analysis of manmade nonagricultural organic chemicals in the water column,
(2) an analysis of manmade agricultural organic chemicals in the water column
during runoff events, (3) an analysis of organic chemicals in streambed sediment,
and (4) an analysis of manmade agricultural and nonagricultural organic chemicals
in biota. Results from the first survey are reported here.
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Manmade organic chemicals in water, sediment, and biota are important compo-
nents for assessment of aquatic environments because of their potential toxicity,
carcinogenicity, and mutagenicity (Commoner, 1979); their tendency to accumulate
in food webs; and their widespread introduction into the environment from indus-
trial, domestic, and agricultural practices (Smith and others, 1988). The
sources, cycling, and effects of organic chemicals in aquatic environments are
less understood than those of the major ion constituents, nutrients, and trace
elements. Part of the complexity of understanding the effects of organic
chemicals comes from the sheer number of manmade chemicals potentially present
in the environment. About 60,000 known manmade organic chemicals are used in
manufacturing, in addition to an unknown number of manufacturing byproducts and
degradation products (Shackelford and Cline, 1986). Other complexities include
limited availability of analytical techniques to measure small but
environmentally important concentrations of organic chemicals (Wells, 1988),
uncertain physical constants for the aqueous solubility of many organic chemicals
(Moore and Ramamoorthy, 1984, p. 4), complex degradation pathways, and unknown
and complex effects of organic chemicals on biota (Elder, 1990).

Ideally, the NAWQA survey of manmade organic chemicals would report on all
nonagricultural organic chemicals present in the water. However, those chemicals
actually reported are restricted because of limitations in chemical analytical
techniques (Shackelford and Cline, 1986). The most powerful survey technique
available, gas chromatography coupled with mass spectrometry (GC/MS), was used
in this survey. However, this technique measures fewer than half of the manmade
organic chemicals actually present in a given surface-water sample. Losses of
organic chemicals occur during sample preparation (extraction) and during passage
of the sample through the gas chromatograph (GC). The spectra of some chemicals
are not identified because of the limited number of chemicals for which standard
spectra are available for comparison. Although the extent of the limitations
imposed by sample preparation and GC are largely unknown, those imposed by
undefined standards can be evaluated by recording the number of unidentified
peaks separated during passage through the GC.

Agricultural pesticides generally were not detected in this survey partly
because samples were not collected during rainfall events, when chemicals applied
to fields might be flushed into streams, and partly because of analytical method-
ology. Methods used to identify the agricultural chemicals are more specialized
and have sensitivities that are two to three orders of magnitude greater than
those used in this survey to identify nonagricultural chemicals.

Purpose and Scope

This report presents the investigative design, methodology, and analytical
results from the sampling for manmade nonagricultural volatile and semivolatile
organic chemicals in water from the upper Illinois River basin. The chemicals
reported here include the U.S. Environmental Protection Agency priority
pollutants, which were compared with standards to confirm their identification,
and other chemicals detected but only tentatively identified. The water samples
were collected by the USGS from May 1988 through March 1990. Methods of sample
collection, preparation, and analysis are described in detail, and quality-
assurance methods and results are documented.







































Sample Analysis

Two laboratories conducted analyses of the water samples. The OEPA
laboratory analyzed the water samples for volatile organic chemicals collected
during the preliminary sampling, the low-flow synoptic investigation, and the
followup monitoring from August through September 1988. The NWQL conducted the
analysis of volatile organic chemicals from water samples collected during the
followup monitoring from December 1988 through March 1990. The NWQL also
analyzed all the samples that were collected for the determination of semivola-
tile organic chemicals during the preliminary sampling, low-flow synoptic
investigation, followup monitoring, and runoff events.

Volatile organic chemicals were isolated and concentrated from the whole
water sample with a purge and trap device (Wershaw and others, 1987) in both
laboratories. The chemicals were separated on a GC, and detected and quantified
with a mass spectrometer (MS). The mass spectra obtained by the GC coupled with
MS were compared with spectra from reference standards and identified (Wershaw
and others, 1987). Standards used in the investigations were sufficient to
identify virtually all of the volatile chemicals that eluted from the GC, because
no tentatively identified chemicals? were reported by either laboratory. Table
2 lists the target chemicals analyzed, minimum reporting levels for each
constituent, and the laboratory that performed the analysis.

Semivolatile organic chemicals were isolated and concentrated by extraction
from the whole water sample with methylene chloride and methanol (Wershaw and
others, 1987). The concentrated semivolatile chemicals were identified and
quantified using the GC/MS method described above. Available reference standards
were not sufficient to identify all the semivolatile organic chemicals that
eluted. Table 3 lists the target chemicals analyzed and minimum reporting levels
for each constituent. Acid-extractable semivolatile chemicals (phenolic
compounds) are listed separately from base- and neutral-extractable semivolatile
chemicals. Table 3 also lists other semivolatile organic chemicals that were
tentatively identified but for which no reference standards were available.

Quality Assurance

Quality-control procedures, as directed by Mattraw and others (1989), were
conducted during both the collection and the analysis of nonagricultural volatile
and semivolatile organic chemicals. Quality-assurance terminology used here is
consistent with American Society of Quality Control (1987). Duplicate samples
were collected and trip-blank samples and blind samples were submitted to the
laboratories along with the collected water samples. In addition, laboratory

2Data for tentatively identified organic chemicals (TIOC’s) in this report
are based on comparison of sample spectra followed by visual examination by GC/MS
analysts. The TIOC data have not been confirmed by direct comparison with
reference standards. Therefore, TIOC identification is tentative.
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quality-control procedures are conducted regularly at the NWQL and the OEPA
laboratory. The NWQL regularly analyzes blind samples, internal reference
samples, and surrogates and calibrates their instruments (Friedman and Erdmann,
1982; Jones, 1987). The OEPA laboratory participates in the U.S: Environmental
Protection Agency'’'s quality-assurance programs and the USGS blind-sample program.

Duplicate samples were collected for both volatile and semivolatile
chemicals at five sites during the synoptic investigation and at two sites during
the followup monitoring (table 4). The duplicate samples were collected
separately, one immediately following the other, at the same position in the
stream and by the same person. The sampler for volatile chemicals was washed in
the standard way between samples. Each duplicate sample was processed as a
separate sample with a unique identification number. This procedure was used as
a check for sample-collection techniques and for fluctuations in concentration
that occur normally in streams.

Trip blanks, composed of organic-chemical-free water, were submitted along
with the water samples for analyses for volatile organic chemicals (table 4).
The source of the organic-chemical-free water for the trip blanks was the same
as that used for the sampler rinse water. The trip blanks were filled directly
from the carbon-block filter before the sampling trip. The trip blanks were
stored with the water samples in the same containers during the sampling trip and
during shipment to the laboratory. Preservatives were added to the trip blanks
using the same techniques as were used for the water samples. The trip blanks
were submitted to check for contamination in the preservatives, in the organic-
chemical-free rinse water, and during storage and shipping. No trip blanks were
submitted for semivolatile chemicals, because semivolatile organic chemicals from
air are not likely to contaminate the samples.

In order to check the accuracy of the OEPA laboratory analyses, a double
blind sample with 11 volatile organic chemicals was prepared by the NWQL and sent
to the OEPA laboratory with the preliminary samples (table 4). The sample was
labeled to appear as an actual stream sample so that the OEPA laboratory would
not know the sample was for quality control.

Reference samples were analyzed once during preliminary sample collection
by the OEPA laboratory for each of the 52 volatile organic chemicals included in
their analysis (table 4). No blind samples or reference samples were sent to the
NWQL.

Care was taken to not transport contaminating organic chemicals (especially
gasoline) with the sampling apparatus, sample containers, coolers, and samples.
The vehicle was turned off during sample collection and preparation in order to
minimize contamination from its exhaust system.

The results of quality-control procedures are presented in tables 5, 6, and
7. Table 5 contains the results from analysis of duplicate samples. Table 6
contains the results of the analysis of the trip blanks. The volatile organic
chemicals most commonly detected in the trip blanks were bromoform, methylene
chloride, toluene, and xylene. Methylene chloride, benzene, and chloroform
commonly are used in laboratories as solvents (Wershaw and others, 1987, p. 68).
Halogenated volatile organic chemicals sometimes occur in trip-blank water, and
toluene and xylene commonly are found in the adhesive used on tape and labels.
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Table 7 lists the results of the double-blind sample and internal reference
samples analyzed by OEPA. The double-blind sample was 18 days old when it was
analyzed by OEPA, and the storage life of the double-blind sample was only 20
days. This may be the cause of the apparent degradation of some of the chemicals
in the sample (table 7).

DATA ON NONAGRICULTURAL VOLATILE AND
SEMIVOLATILE ORGANIC CHEMICALS

The results of analyses of water samples collected in the upper Illinois
River basin for concentrations of volatile and semivolatile organic chemicals are
presented in tables 8-10 (at end of report). The results are grouped by chemical
group and analyzing agency and are listed in alphabetical order. Table 8
contains the results of the analysis of volatile organic chemicals by the OEPA
laboratory from June through September 1988. Table 9 contains the results of the
analysis of volatile organic chemicals by NWQL from December 1988 through March
1990. All results of the analysis of semivolatile organic chemicals (table 10)
were below the detection limits listed in table 2, except for the detection of
bis-(2-ethylhexyl)phthalate in three water samples at site 10 during the survey
of agricultural organic chemicals during runoff events. Bis-(2-ethylhexyl)-
phthalate is a common plasticizer that often contaminates samples during
collection, preparation, and laboratory analysis (M.P. Schroeder, National Water-
Quality Laboratory, oral commun., 1991). The following information is included
to aid in the interpretation of the data in tables 8, 9, and 10.

Time.--The sample-collection time indicated is expressed in 24-hour local
standard time. For example, 12:30 a.m. is written as 0030, and 1:30 p.m. is
written as 1330.

Missing data.--Missing data appear in the data tables as dashed lines.

Parameter code.--Each column heading has a number in parentheses that is used in
either the USGS National Water Data Storage and Retrieval System (WATSTORE)
(Hutchinson, 1975), or the U.S. Environmental Protection Agency’s Storage and
Retrieval System (STORET) (U.S. Environmental Protection Agency, 1982), to refer
to parameters related to water quality. If the chemical was only identified by
the OEPA laboratory, the code is from STORET. If the chemical was identified by
NWQL or by OEPA and NWQL, the code is from WATSTORE.

Remark code--A < preceding a concentration value means that the actual
concentration is known to be less than the value shown, which is the minimum
reporting level for the analytical equipment. This means that the chemical may
or may not be present below the given concentration.
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Table t.--Description of sampling sites for manmade nonagricultural

[km, kilometers; °, degrees; ', minutes; ", seconds;

Type of data: UR, urban; AG, agricultural; MR, minimum
Stage of survey: PRE, preliminary sampling; SYN, low-flow
STO, survey of agricultural organic chemicals during

Chemical group analyzed: V, water sample analyzed for
for semivolatile organic chemicals.

Number of observations: First number describes the number
chemicals, and second number describes the number of
chemicals. For example, 18,5 means that 18 volatile

Map
refer-
ence Station

number number Station name Latitude
1 05515000 Kankakee River near North Liberty, Ind. 41°33'50"
2 05520500 Kankakee River at Momence, Ill. 41°09'36"
3 05523000 Bice Ditch near South Marion, Ind. 40°52'00"
4 05525500 Sugar Creek at Milford, Ill. 40°37'50"
5 05525540 Iroquois River near Watseka, Ill. 40°48'44"
6 05526000 Iroquois River near Chebanse, Ill. 41°00'32"
7 05526130 Kankakee River near Bourbonnais, Ill. 41°09'08"
8 05527500 Kankakee River near Wilmington, Ill. 41°20'48"
9 05527800 Des Plaines River at Russell, Ill. 42°29122"
10 05530990 Salt Creek at Rolling Meadows, Ill. 42°03'37"
11 05531175 Salt Creek at Wood Dale, Ill. 41°57'51"
12 05531500 Salt Creek at Western Springs, Ill. 41°49'35"
13 05532000 Addison Creek at Bellwood, Ill1. 41°52'48"
14 05532500 Des Plaines River at Riverside, Ill. 41°49'20"
15 05534050 Des Plaines River at Lockport, Ill. 41°35'47"



organic chemicals in water in the upper Illinois River basin

<, less than; dashes indicate no data]

resolution.

synoptic investigation; FOL, followup monitoring;
storms events.

volatile organic chemicals; S, water sample analyzed

of samples collected for anlaysis of volatile organic
samples collected for analysis of semivolatile organic

samples and 5 semivolatile samples were collected.

Distance
to nearest Chemical Number
point Type Stage group of
source of of ana- Sampl ing obser-
Longitude (km) site survey lyzed period vations
86°29'50" 6 AG, MR SYN v,S 07-22-88 1,1
87°40'07" 1 AG,MR SYN v 07-18-88 1,0
87°05'32" - AG SYN v,S 07-18-88 1,1
87°43'25" 3 AG, MR PRE S 05-02-88 0,1
SYN v 07-18-88 1,0
87°48'25" 13 AG SYN v,.S 07-18-88 1.1
87°49'27" 12 AG,MR SYN v,S 07-18-88 1,1
87°54'49" 1 UR SYN v,S 07-18-88 1,1
8811 11" 1 UR,MR SYN v,S 07-18-88 1,1
87°55'32" 7 AG, MR SYN v,S 07-21-88 1,1
88°00'59" - UR STO S 08-17-88 to 0,8
06-22-89
87°59'03" <1 UR SYN v 07-20-88 1,0
87°5400" 3 UR, MR SYN v,S 07-19-88 2,2
87°52'Q7" 1 UR STO S 06-20-88 to 0,9
07-13-88
87°49'15" 3 UR, MR PRE V,S 05-03-88 to 2,3
07-06-88
SYN v 07-19-88 1,0
FOL v,S 08-10-88 to 18,3
03-08-90
88°04'07" <1 UR SYN \' 07-19-88 1,0
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Table 1.--Description of sampling sites for manmade nonagricultural

Map
refer-
ence Station
number number Station name Latitude
16 05536108 North Shore Channel at Devon Avenue at 41°59'51"
Chicago, Ill.
17 05536142 Chicago Sanitary and Ship Canal at 41°48'04"
Forest View, Ill.
18 055363252 Little Calumet River at Halsted Avenue 41°37'45"
at Harvey, Ill.
19 05536995 Chicago Sanitary and Ship Canal at 41°38°'26"
Romeoville, Ill.
20 05538008 Des Plaines River above Brandon Road Dam 41°30'24"
at Joliet, Ill.
21 05539900 West Branch Du Page River near 41°54°'39"
West Chicago, Ill.
22 05540290 Du Page River near Naperville, Ill. 41°41'24"
23 05540500 Du Page River at Shorewood, Ill. 41°31'20"
24 05541498 Illincis River above Dresden Island Dam 41°23'58"
near Minooka, Ill.
25 05541745 Mazon River near Gardner, Ill. 41°12'22"
26 05542000 Mazon River near Coal City, Il1l, 41°17'10"
27 05543484 Illinois River above Marseilles Dam 41°19'19"
at Marseilles, Il1.
28 05543500 Illinois River at Marseilles, Il1l. 41°19'40"
29 05544315 Fox River near Big Bend, Wis. 42°52'38"
30 105549500 Fox River near McHenry, Il1l. 42°18'35"
31 05551000 Fox River at South Elgin, Ill. 41°59'40"
32 05551540 Fox River at Montgomery, Ill. 41°43'46"
33 05551700 Blackberry Creek near Yorkville, Il1. 41°40'18"
34 05552500 Fox River at Dayton, Ill. 41°23*12"

lsample collected downstream from dam; stream—-gaging stations is 300 ft
upstream from dam.
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organic chemicals in water in the upper Illinois River basin--Continued

Distance
to nearest Chemical Number
point Type Stage group of
source of of ana- Sampling obser-
Longitude (km) site survey lyzed period vations
87°42'38" 1 UR SYN v,8 07-21-88 2,2
87°48'06" <1 UR SYN V.S 07-19-88 2,1
87°38'30" 7 UR SYN v,S 07-20-88 2,2
88°03'38" <1 UR, MR PRE V.S 05-03-88 to 2,3
07-06-88
SYN \Y 07-19-88 1,0
FOL v,S 08-10-88 to 19,3
09-13-88
88°05'49" 3 UR,MR SYN v,S 07-27-88 1,1
88°10"'44" <1 UR SYN \' 07-20-88 1,0
88°09'58" 2 UR SYN v,S 07-22-88 2,2
88°11'35" 8 UR,MR SYN \' 07-18-88 1,0
88°16'35" <1 UR,MR SYN v,S 07-28-88 1,1
88°17'01" 4 AG,MR SYN \Y 07-18-88 1,0
88°21'35" 9 AG, MR SYN v,S 07-22-88 1,1
88°42'19" 2 UR, MR SYN V.S 07-29-88 1,1
88°43'10" <1 UR,MR SYN v,S 07-19-88 1,1
88°14'53" 25 AG, MR SYN v,S 07-21-88 1,1
88°15'05" 4 UR,MR SYN v,S 07-22-88 1,1
88°17'40" <1 UR SYN v 07-21-88 1,0
88°20' 19" 6 UR,MR SYN V.S 07-20-88 1,1
88°26'29" 20 AG PRE V.S 05-04-88 to 2,3
06-08-88
88°47'26" 5 AG, MR SYN V.S 07-19-88 1,1
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Table 2.--Volatile organic chemicals analyzed for and their

minimum reporting levels

[ vg/L, micrograms per liter; dashes indicate no data]

Parameter code (WATSTORE or STORET code):

WATSTORE, U.S. Geological Survey

National Water Data Storage and Retrieval System; STORET, U.S. Environmental
Protection Agency Storage and Retrieval System.
only for chemicals identified by the U.S. Geological Survey National Water-
Quality Laboratory; for chemicals only identified by the Ohio Fnvironmental

Protection Agency Laboratory, a STORET code is given.

WATSTORE codes are available

Analyzing agency: NWQL, U.S. Geological Survey National Water-Quality
Laboratory; OEPA, Ohio Environmental Protection Agency.

Stage of survey: PRE, preliminary sampling; SYN, low-flow synoptic investiga-

tion; FOL, followup monitoring.

Minimum
reporting Stage
Parameter level Analyzing of
Constituent code (ug/L) agency survey
Benzene, total 34030 0.2 NWQL,OEPA PRE, SYN, FOL
Bromobenzene, water, whole, 81555 2 NWQL,OEPA PRE, SYN, FOL
total
Bromochloromethane, total 77297 .2 OEPA PRE, SYN, FOL
Bromoform, total 32104 .2 NWQL,OEPA PRE, SYN, FOL
n-Butylbenzene, water, whole, 77342 .2 OEPA PRE, SYN, FOL
recoverable
sec-Butylbenzene, water, 77350 .2 OEPA PRE, SYN, FOL
whole, recowverable
tert-Butylbenzene, water, 77353 .2 OEPA PRE, SYN, FOL
whole, recoverable
Carbon tetrachloride, total 32102 .2 NWQL,OEPA PRE, SYN, FOL
Chlorobenzene, total 34301 .2 NWQL, OEPA PRE, SYN, FOL
Chlorodibromomethane, total 32105 .2 NWQL,OEPA PRE, SYN, FOL
Chloroethane, total 34311 . NWQL FOL
Chloroform, total 32106 2 NWQL,OEPA PRE,SYN,FOL
ortho-Chlorotoluene, water, 77275 .2 NWQL , OEPA PRE,SYN, FOL
whole, total
para-Chlorotoluene, water, 77277 .2 NWQL, OEPA PRE, SYN, FOL
whole, total
1,2-Dibromo-3-chloropropane, - .2 OEPA PRE, SYN, FOL
total
1,2-Dibromoethane, water, 77651 .2 NWQL, OEPA PRE, SYN, FOL
whole, total
Dibromomethane, water, whole, 30217 .2 NWQL,OEPA PRE, SYN, FOL
recoverable
Dichlorobromomethane, total 32101 .2 NWQL, OEPA PRE, SYN, FOL
1,2-Dichlorobenzene, total 34536 .2 NWQL, OEPA PRE, SYN, FOL
1, 3-Dichlorobenzene, total 34566 .2 NWQL,OEPA PRE, SYN, FOL
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Table 2.--Volatile organic chemicals analyzed for and their

minimum reporting levels--Continued

Minimum
reporting Stage
Parameter level Analyzing of
Constituent code (ug/L) agency survey
1,4-Dichlorobenzene, total 34571 0.2 NWQL, OEPA PRE, SYN, FOL
Dichlorodifluoromethane, total 34668 .2 NWQL FOL
1,1-Dichloroethane, total 34496 .2 NWQL,OEPA PRE, SYN,FOL
1,2-Dichloroethane, total 32103 .2 NWQL, OEPA PRE, SYN,FOL
1,2-Dichloroethene, water, 45617 2 NWQL FOL
whole, recoverable
cis-1,2-Dichloroethene, total 81686 .2 OEPA PRE, SYN, FOL
trans-1,2-Dichloroethene, 34546 .2 OEPA PRE, SYN,FOL
total
1, 1-Dichloroethylene, total 34501 .2 NWQL,OEPA PRE, SYN, FOL
1,2-Dichloropropane, total 34541 .2 NWQL, OEPA PRE, SYN, FOL
1,3-Dichloropropane, water, 77173 .2 NWQL, OEPA PRE, SYN, FOL
whole, total
2,2-Dichloropropane, water, 77170 .2 NWQL, OEPA PRE, SYN, FOL
whole, total
cis-1,3-Dichloropropene, total 34704 .2 NWQL FOL
trans-1, 3-Dichloropropene, 34699 .2 NWQL FOL
total
1, 1-Dichloropropene, water, 77168 .2 NWQL, OEPA PRE, SYN,FOL
whole, total
Ethylbenzene, total 34371 62 NWQIL,OEPA PRE, SYN, FOL
Hexachlorobutadiene, total 39702 .2 OEPA PRE, SYN, FOL
Isopropylbenzene, water, 77223 .2 OEPA PRE, SYN,FOL
whole, recoverable
1,4-Isopropyltoluene, total - .2 OEPA PRE, SYN, FOL
Methylbromide (Bromomethane), 34413 .2 NWQL FOL
total
Methylchloride (Chloromethane), 34418 .2 NWQL FOL
total
Methylene chloride, total 34423 1,2 NWQL, OEPA PRE, SYN, FOL
Naphthalene, total 34696 .2 OEPA PRE, SYN,FOL
n-Propylbenzene, water, whole, 77224 .2 OEPA PRE,SYN, FOL
recoverable
Styrene, total 77128 .2 NWQIL:,, OEPA PRE, SYN, FOL
1,1,1,2-Tetrachloroethane, 77562 .2 NWQL,OEPA PRE, SYN, FOL

water, whole, total
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Table 2.--Volatile organic chemicals analyzed for and their

minimum reporting levels--Continued

Minimum
reporting St age
Parameter level Analyzing of
Constituent code (ug/L) agency survey
1,1,2,2-Tetrachloroethane, 34516 0.2 NWQL, OEPA PRE, SYN,FOL
total
Tetrachloroethylene, total 34475 .2 NWQL, OEPA PRE, SYN,FOL
Toluene, total 34010 o2 NWQL, OEPA PRE, SYN, FOL
1,2,3-Trichlorobenzene, water, 77613 .2 OFPA PRE, SYN, FOL
whole, recoverable
1,2,4-Trichlorobenzene, total 34551 .2 OEPA PRE, SYN, FOL
1,1,1-Trichloroethane, total 34506 .2 NWQL, OEPA PRE, SYN, FOL
1,1,2-Trichloroethane, total 34511 .2 NWQL, OEPA PRE, SYN, FOL
Trichloroethylene, total 39180 .2 NWQL, OEPA PRE, SYN, FOL
Trichlorofluoromethane, total 34488 .2 NWQL FOL
1,2,3-Trichloropropane, water, 77443 .2 NWQL, OEPA PRE, SYN, FOL
whole, total
1,2,4-Trimethylbenzene, water, 77222 .2 OEPA PRE, SYN, FOL
whole, recoverable
1,3,5-Trimethylbenzene, water, 77226 .2 OEPA PRE, SYN, FOL
whole, recoverable
Vinyl chloride, total 39175 .2 NWQL FOL
1,2-Xylene, total - .2 OEPA PRE, SYN, FOL
1,3-Xylene, total 77134 2 OEPA PRE, SYN, FOL
1,4-Xylene, total 77133 .2 OEPA PRE, SYN, FOL
Xylene, total, water, whole, 81551 .2 NWQL FOL

total recoverable

IMinimum reporting level for Ohio Environmental Protection Agency Laboratory

was 1.8 ug/L.
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Table 3.~-Semivolatile organic chemicals analyzed for and their
minimum reporting levels

[ pg/L, micrograms per liter; dashes indicate no data)

All samples were analyzed by the U.S. Geological Survey National Water-Quality
Laboratory.

WATSTORE code: WATSTORE, U.S. Geological Survey National Water Data Storage
and Retrieval System.

Stage of survey: PRE, preliminary sampling; SYN, low-flow synoptic investi-
gation; FOL, followup monitoring; STO, survey of agricultural organic
chemicals during storm events; ALL, all of the above stages (PRE, SYN,
FOL, STO).

Data for tentatively identified organic compounds (TIOC's) in this report are
based on comparison of sample spectra with library spectra followed by
visual examination by gas chromatography coupled with mass spectrometry
(GC/MS) analysts. TIOC data have not been confirmed by direct comparison
with reference standards. Therefore, TIOC identification is tentative.

Minimum
reporting Stage
WATSTORE level of
Constituent code { yg/L) survey

(Phenolic) acid-extractable

2—Chlorophenol, total 34586 5.0 ALL
2,4-Dichlorophenol, total 34601 5.0 ALL
2,4-Dimethylphenol, total 34606 5.0 ALL
4,6-Dinitro-ortho-cresol, total 34657 30.0 ALL
2,4-Dinitrophenol, total 34616 20.0 ALL
2-Nitrophenol, total 34591 5.0 ALL
4-Nitrophenol, total 34646 30.0 ALL
Parachlorometa-cresol, total 34452 30.0 ALL
Pentachlorophenol, total 39032 30.0 ALL
Phenol (CGHSOH), total 34694 5.0 ALL
2,4,6-Trichlorophenol, total 34621 20.0 ALL
Base- and neutral-extractable
Acenaphthylene, total 34200 5.0 SYN, STO
Acenaphthene, total 34205 5.0 SYN, STO
Anthracene, total 34220 5.0 SYN, STO
Benzo(A)anthracene, total 34526 5.0 SYN, STO
Benzo(B)fluoranthene, total 34230 10.0 SYN, STO
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Table 3.--Semivolatile organic chemicals analyzed for and their
minimum reporting levels--Continued

Minimum
reporting St age
WATSTORE level of
Constituent code (ug/L) survey

Base- and neutral-extractable--Continued

Benzo(K)fluoranthene, total 34242 10.0 SYN, STO
Benzo(GHI)perylene, total 34521 10.0 SYN, STO
Benzo(A)pyrene, total 34247 10.0 SYN, STO
bis-(2-Chloroethyl)ether, total 34273 5.0 SYN,STO
bis-(2-Chloroethoxy)methane, total 34278 5.0 SYN, STO
bis-(2-Chloroisopropyl )ether, total 34283 5.0 SYN, STO
bis-(2-ethylhexyl)phthalate, water, whole 39100 variablel SYN, STO
4-Bromophenylphenylether, total 34636 5.0 SYN, STO
N-butylbenzylphthalate, total 34292 5.0 SYN,STO
2-Chloronaphthalene, total 34581 5.0 SYN, STO
4-Chlorophenylphenylether, total 34641 5.0 SYN,STO
Chrysene, total 34320 10.0 SYN, STO
1,2,5,6-Dibenzanthracene, total 34556 10.0 SYN, STO
1,2-Dichlorobenzene, total 34536 5.0 SYN,STO
1,3-Dichlorobenzene, total 34566 5.0 SYN, STO
1,4-Dichlorobenzene, total 34571 5.0 SYN, STO
Diethylphthalate, total 34336 5.0 SYN, STO
Dimethylphthalate, total 34341 5.0 SYN, STO
Di-n-butylphthalate, total 39110 5.0 SYN,STO
2,4-Dinitrotoluene, total 34611 5.0 SYN,STO
2,6-Dinitrotoluene, total 34626 5.0 SYN, STO
Di-n-octylphthalate, total 34596 10.0 SYN,STO
Fluoranthene, total 34376 5.0 SYN,STO
Fluorene, total 34381 5.0 SYN, STO
Hexachlorobenzene, total 39700 5.0 SYN,STO
Hexachlorobutadiene, total 39702 5.0 SYN, STO
Hexachlorocyclopentadiene, total 34386 5.0 SYN, STO
Hexachloroethane, total 34396 5.0 S¥N,STO
Indeno(1,2,3-CD)pyrene, total 34403 10.0 SYN, STO
Isophorone, total 34408 5.0 SYN,STO
Naphthalene, total 34696 5.0 SYN, STO
N-nitrosodi-n-propylamine, total 34428 5.0 SYN, STO
N-nitrosodiphenylamine, total 34433 5.0 SYN, STO
N-nitrosodimethylamine, total 34438 5.0 SYN, STO
Nitrobenzene, total 34447 5.0 SYN, STO
Phenanthrene, total 34461 5.0 SYN,STO
Pyrene, total 34469 5.0 SYN,STO
1,2,4-Trichlorobenzene, total 34551 5.0 S¥YN,STO
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Table 3.--Semivolatile organic chemicals analyzed for and their

minimum reporting levels--Continued

Minimum
reporting Stage
WATSTORE level of
Constituent code (ug/L) survey
Tentatively identified semivolatile chemicals
Al cohol - - SYN
Aldehyde - -- SYN
1,2-Benzenedicarboxylic acid, -- - SYN
diheptyl ester
1-Butoxy-2-propanol - - SYN
1-Butoxy-2-propanol - -- SYN
2-Butoxy (Ethanol) - -— SYN
Caprolactam - - SYN
Carboxycylic acid isomer -- -- SYN
Chlorinated hydrocarbon - - SYN
Cyclohexanone - -— SYN
2-cyclohexen-1-1,2-methyl-5- - - SYN
(1-methylethyenyl)-, (s)-isomer
2, 2-Dimethyl -1, 3-propanediol - - SYN
n,n,-Dimethylacetamide -- -- SYN
Hexadecanoic acid -- -— SYN
9-Hexadecenoic acid - - SYN
Hexadecenoic acid, hexadecyl ester isomer - - SYN
Hexanedioic acid, mono (2-ethylhexyl) -— - SYN
isomer
2-[1-(4-Hydroxyphenyl)-t-methylethyl ]~ - - SYN
phenol
1-(1-Methylpropoxy)-butane - - SYN
1-Methyl-2-pyrrolidinone - - SYN
Nonanoic acid - - SYN
Oxygenated hydrocarbon - - SYN
Saturated hydrocarbon - - SYN
1,2,3,3-Tetrachloro-1-propene - -- SYN
Tetradecanoic acid - - SYN

lpetection of bis-(2-ethylhexyl)phthalate is dependent on the concentration
in laboratory blank samples; the detection limit is determined at the time of
analysis. Bis-(2-ethylhexyl)phthalate is a common plasticizer that frequently
contaminates samples during collection, preparation, and laboratory analysis.
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Table 4.--Quality-control activities for the collection and analysis

of nonagricultural volatile and semivolatile

Stage of survey:

Chemical group analyzed:

Analyzing agency:

organic chemicals

[N/A, not applicable]

PRE, preliminary sampling; SYN, low-flow synoptic investi-
gation; FOL, followup monitoring.

V, water sample analyzed for volatile organic
chemicals; S, water sample analyzed for semivolatile organic chemicals.

Laboratory; OEPA, Ohio Environmental Protection Agency.

NWQL, U.S. Geological Survey National Water-Quality

Double blind samples made by U.S. Geological Survey National Water-Quality
Laboratory; reference samples made by Chio Environmental Protection Agency.

Map
reference
Chemical number
Stage of group Analyzing of sites
Activity survey analyzed agency sampled
Duplicate samples SYN, FOL Vv,S OEPA 12, 16, 17,
18, 22
Trip blanks PRE, SYN, FOL v OEPA, NWQL See table 6
Double blind samples PRE v OEPA N/A
Reference samples PRE v OEPA N/A
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Table 8.--Concentration of volatile organic chemicals ip stream water in the
MMMMMHWMMM, » ” - { foll tori f A
Lhrough September 1988

lAll analysis conducted by the Ohio Environmental Protection
Agency laboratory; all concentrations in micrograms per .

liter)
Bromo- n-Butyl-  sec-Butyl-

benzene, Broemo- benzene, benzene,

water, chloro- Bromo- water, water,

Map Benzene, whole, methane, form, whole, whole,

reference total total total total recoverable recoverable

number Date Time {34030) (81555) (77297) (32104) (77342) (77350)
1 07-22-88 2014 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < .2 < .2 < .2
4 07-18-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
5 07-18-88 1035 < .2 < .2 < .2 < .2 < .2 < .2
6 07-18-88 1405 < .2 < .2 < .2 < .2 < .2 < .2
7 07-18-88 1625 < .2 < .2 < .2 < .2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < .2 < .2 < L2 < .2
11 07-20-88 1609 < .2 < .2 < .2 < .2 < L2 < .2
12 07-19-88 1659 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 < .2 < .2 < .2
14 06-08-88 0940 < .2 < .2 < .2 .2 < .2 < .2
14 07-06-88 1431 < .2 < .2 < .2 < .2 < .2 < .2
14 07-19-88 1647 < .2 < .2 < .2 < 2 < .2 < .2
14 08-10-88 1610 < .2 < .2 < .2 < 2 < .2 < .2
14 08-10-88 1615 < .2 < .2 < .2 < .2 < .2 < .2
14 09-12-88 1600 < .2 < .2 < .2 < .2 < .2 < .2
15 07-19-88 1232 < .2 < .2 < .2 < .2 < L2 < .2
16 07-20-88 2109 < .2 < .2 < .2 < 2 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 < .2 < .2 < .2
17 07-19-88 1422 < .2 < .27 < L2 < .2 .4 < ,2
17 07-19-88 1457 < .2 < .2 < .2 < .2 .5 < .2
18 07-20-88 1113 < .2 < .2 < .2 < .2 < L2 < .2
18 07-20-88 1400 < .2 < .2 < .2 < .2 < .2 < .2
19 06-07-88 1505 < .2 < .2 < .2 < .2 < .2 < .2
19 07-06-88 1031 < .2 < .2 < .2 < .2 < .2 < .2
19 07-19-88 1333 < .2 < .2 < .2 < .2 < .2 < .2
i9 08-10-88 1320 < .2 < .2 < .2 < .2 < .2 < .2
19 08-10-88 1330 < .2 < .2 < .2 < .2 < .2 < .2
19 09-12-88 1000 < .2 < .2 < .2 < .2 < .2 < .2
20 07-27-88 0622 < .2 < .2 < .2 < .2 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
23 07-18-88 1930 < .2 < .2 < .2 < .2 < .2 < .2
24 07-28-88 0545 < L2 < .2 < .2 < .2 < .2 < .2
25 07-18-88 1720 < .2 < .2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .2 < .2 < .2
28 07-19-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
29 07-21-88 1324 < .2 < .2 < .2 < L2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < .2
31 07-20-88 1923 < .2 < .2 < .2 < .2 < .2 < .2
32 07-20-88 1332 < .2 < .2 < L2 < .2 < .2 < .2
33 06-07-88 1030 < .2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < .2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 0738 < .2 < .2 < .2 < .2 < .2 < .2
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Table 8.--Concentration of volatjle organic c¢chemicals in stream water in the

i wW-— W
: , . ) { foll ) . £ E !
through September 1988--Continued

ortho-

tert-Butyl- Chloro-

benzene, Carbon, Chloro- toluene,

water, tetra- Chlioro- dibromo- Chloro- water,

Map whole, chloride, benzene, methane, form, whole,
reference recoverable total total total total total

number Date Time (77353) {(32102) {34301) (32105) (32106) {77275)
1 07-22-88 20114 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < .2 < .2 < .2
4 07-18-88 0925 < .2 < .2 < .2 < .2 < .2 < L2
5 07-18-88 1035 < .2 < .2 < .2 < .2 < .2 < .2
6 07-18-88 1405 < L2 < .2 < .2 < .2 < .2 < .2
7 07-18-88 1625 < .2 < .2 < .2 < .2 < .2 < .2
8 Q07-18-88 1808 < ,2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < L2 < .2 < .2 < .2 < .2
11 07-20-88 1609 < L2 < .2 < 2 .8 1.5 < .2
12 07-19-88 1659 < .2 < .2 < .2 < .2 < .2 .5
12 07-19-88 1748 < .2 < .2 < .2 < .2 .5 < .2
14 06-08-88 0940 < .2 < .2 < .2 < .2 .3 < .2
14 07-06-88 1437 < .7 < .2 < .2 < .2 .2 < .2
14 07-19-88 1647 < .2 < .7 < .2 < .2 .4 < .2
14 08-10-88 1610 < .2 < .2 < .2 < .2 .4 < .2
14 08-10-88 1615 < .2 < .2 < .2 < .2 .4 < L2
14 09-12-88 1600 < .2 < .2 < .2 < .2 .4 < .2
15 07-19-88 1232 < .2 < .2 < .2 < .2 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 .5 1.5 < .2
16 07-20-88 2109 < .2 < .2 < .2 .6 1.5 < .2
17 07-19-88 1422 < .2 < .2 < .2 < .2 1.0 < .2
17 07-19-88 1457 < .2 < 2 < .2 .4 1.0 < .2
18 07-20-88 1113 < .2 < .2 < .2 < .2 .4 < .2
18 07-20-88 110¢ < .2 < .2 < L2 < .2 .4 < .2
19 06-07-88 1505 < .2 < .7 < .2 < .7 .8 < .2
19 07-06-88 1031 < L7 < L2 < .2 < .2 .8 < .2
19 07-19-88 1333 < .2 < L2 < 2 < .2 .6 < .2
19 08-10-88 1320 < .2 < L2 < .2 .2 1.0 < .2
19 08-10-88 1330 < .2 < .2 < .2 .3 1.0 < .2
19 09-12-88 1600 < .2 < .2 < .2 < .2 A < .2
20 07-27-88 0622 < .2 < .7 < .2 < .2 .8 < .2
21 07-20-88 1501 < .2 < L2 < .2 < L2 .5 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 .7 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 7 < .2
23 07-18-88 1930 < .2 < .2 < .2 < .2 < .2 < .2
24 07-28-88 0545 < .2 < .2 < .2 < L2 .6 < .2
25 07-18-88 1720 < L2 < .2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < ,2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .7 .4 < .2
28 07-19-88 0925 < .2 < L2 < .2 < .27 < .2 < .2
29 07-21-88 1324 < 27 < 2 < ,2 < .2 < .2 < .2
30 07-22-88 1325 < .7 < .7 < .2 < .2 < ,2? < L2
31 07-20-88 1923 < L2 < .2 < ,2 < .2 .5 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < ,2
33 06-07-88 1030 < .2 < .2 < .2 < .2 < .2 < .2
33 06~-08-88 1540 < .2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 0738 < .2 < .2 < .2 < L2 < .2 < .2
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Table 8.--Concentration of volatile orgapic chemicals in stream water in the

llingis w-flo
N , ; 5 | foll : : £ 2
through September 1988--Continued
para- 1,2-di- Dibromo-
Chloro- 1,2-di- bromo- methane,

toluene, bromo-3- ethane, water, Dichloro- 1,2-di-

water, chloro- water, whole, bromo- chloro-

Map whole, propane, whole, recover- methane, benzene,
reference total total total able total total

number Date Time (77277) (---—-- ) (77651} (30217 (32101) (34536)
1 07-22-88 2014 <0.2 <t.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1448 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < .2 < .2 < .2
4 07-18~-88 ga9z2s < .2 < .2 < .2 < .2 < .2 < .2
5 07-18-88 1035 < .2 < .2 < .2 < .2 < .2 < .2
6 07-18-88 1405 < .2 < .2 < .2 < .2 < .2 < .2
7 07-18-88 1625 < .2 < .2 < .2 < .2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < .2 < .2 < .2 < .2
11 07-20-88 1609 < .2 < .2 < .2 < 2 1.2 < .2
12 07-19-88 1659 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 < L2 < .2 < .2
14 06-08-88 0940 < .2 < 2 < .2 < ,2 < .2 < .2
14 07-06-88 1431 < .2 < .2 < .2 < 2 < .2 < L2
114 07-19-88 1647 < .2 < .2 < .2 < .2 < .2 < .2
14 08-10-88 1610 < .2 < .2 < .2 < .2 < .2 < .2
14 08-10-88 1615 < .2 < .2 < .2 < L2 < .2 < .2
14 09-12-88 1600 < .2 < .2 < .2 < .2 < .2 < .2
15 07-19-88 1232 < .2 < .2 < .2 < .2 < .2 < .2
le 07-20-88 2109 < ,2 < .2 < .2 < .2 .6 < .2
le 07-20-88 2109 < .2 < .2 < .2 < .2 .6 < .2
17 07-19-88 1422 < .2 < .2 < .2 < .2 .4 < .2
17 07-19-88 1457 < .2 < .2 < .2 < .2 .5 < .2
18 07-20-88 1113 < .2 < .2 < .2 < .2 < .2 < .2
18 07-20-88 1400 < 2 < .2 < .2 < .2 < .2 < .2
19 06-07-88 1505 < .2 < .2 < L2 < .2 .2 < .2
19 07-06-88 1031 < .2 < .2 < .2 < .2 < .2 < .2
19 07-19-88 1333 < .2 < .2 < .2 < .2 < .2 < .2
19 08-10-88 1320 < .2 < .2 < .2 < .2 .2 < .2
19 08-10-88 1330 < .2 < .2 < .2 < .2 .3 < L2
19 09-12-88 1000 < .2 < .2 < .2 < .2 < .2 < .2
20 07-27-88 0622 < .2 < 2 < .2 < L2 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 .3 < .2
23 07-18-88 1930 < .2 < .2 < .2 < .2 < .2 < .2
24 07-28-88 0545 < .2 < ,2 < .2 < .2 < .2 < .2
25 07-18-88 1720 < .2 < L2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .2 < L2 < .2
28 07-19-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
29 07-21-88 1324 < .2 < .2 < .2 < .2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < .2
31 07-20-88 1923 < .2 < .2 < .2 < .2 < .2 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < .2
33 06-07-88 1030 < .2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < 2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 0738 < .2 < .2 < .2 < .2 < .2 < .2
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Table 8.--Concentration of volatile organic chemicals jn stream water in the
Illinois R basin f Limi 13 he low-fl
A I : { foll : . £ 2
through September 1988--Continued

cis- trans-

1,3-di- 1,4-di- 1,1-Di- 1,2-Di- 1,2-Di- 1,2-Di-

chloro- chloro-~ chloro- chloro- chloro- chloro-

Map benzene, benzene, ethane, ethane, ethene, ethene,
reference total total total total total total

number Date Time {34566) (34571) (34496) (32103) (8168¢6) {(3454¢6)
1 07-22-88 20114 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < .2 < .2 < .2
4 07-18-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
5 07-18-88 1035 < .2 < .2 < .2 < ,2 < .2 < .2
© 07-18-88 1405 < .2 < .2 < .2 < L2 < ,2 < .2
7 07-18-88 1625 < .2 < .2 < .2 < .2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < .2 < .2 < .2 < .2
11 07-20-88 1609 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1659 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 < .2 < .2 < .2
14 06-08-88 0940 < .2 < .2 < .2 < .2 < .2 < .2
14 07-06-88 1431 < .2 < 2 < .2 < .2 < .2 < .2
14 07-19-88 1647 < .2 < .2 < .2 < .2 .4 < .2
14 08-10-88 1610 < .2 < .2 < L2 < .2 < .2 < .2
14 08-10-88 1615 < L2 < .2 < .2 < .2 < .2 < .2
14 09-12~88 1600 < .2 .6 < .2 < .2 1.3 < .2
15 07-19-88 1232 < .2 < .2 < .2 < .2 < .2 < .2
16 07-20-88 2109 < .2 1.1 .6 .8 .6 < .2
16 07-20-88 2109 < .2 1.0 .6 .8 .5 < .2
17 07-19-88 1422 < .2 1.0 .3 < .2 .6 < .2
17 07-19-88 1457 < .2 .9 .3 < ,2 .5 < .2
18 07-20-88 1113 < .2 .2 < .2 .7 < .2 < .2
18 07-20-88 1400 < .2 < 2 < .2 L7 < .2 < .2
19 0c-07-88 1505 < .2 .2 < .2 2.2 < .2 < .2
19 07-06-88 1031 < .2 .2 < .2 2.5 < .2 < .2
19 07-19-88 1333 < .2 .3 < .2 < .2 .4 < .2
19 08-10-88 1320 < .2 .G < 2 3.9 < .2 < .2
19 08-10-88 1330 < .2 .6 < .2 3.9 < .2 < .2
19 09-12-88 1000 < .2 < .2 < .2 < .2 < .2 < .2
20 07-27-88 0622 < .2 .2 .3 .6 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
23 07-18-88 1930 < .2 < .2 < .2 < .2 < .2 < .2
24 07-28-88 0545 < .2 < .2 < .2 < .2 < .2 < L2
25 07-18-88 1720 < .2 < .2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .2 < .2 < .2
28 07-19-88 0925 < .7 < .2 < .2 < .2 < .2 < L2
29 07-21-88 1324 < .7 < .7 < .2 < .2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < ,2
31 07-20-88 1923 < .2 < .2 < .2 < .2 < .2 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < L2
33 0e-07~-88 1030 < .2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < .2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 0738 < .2 < .2 < .2 < .2 < .2 < .2
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Table 8.--Concentration of volatile organic chemjcals in stream water ip the
e : - — -
uQ2gL_11l;pQ;;_B;1;n_h;aLn_I1gfLfuﬁ#;m;naxx_famg;ingg_;hgglgu_ilgn
through September 1988--Continued

l,3-Di- 2,2-Di-~ 1,1-Di-
chloro- chloro- chloxo-
1,1-D1- 1,2-Di- propane, propane, propene,
chloro-~ chloro- water, water, water, Ethyl-
Map ethylene, propane, whole, wheole, whole, benzene,
reference total total total total total total
number Date Time (34501) (34541) (77173) (77170) (77168) (34371)
1 07-22-88 2014 <0,2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < L2 < .2 < .2 < .2 < .2
4 07-18-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
5 07-18-88 1035 < .2 < .2 < .2 < .2 < .2 < .2
6 07-18-88 1405 < .2 < .2 < .2 < .2 < .2 < .2
7 07-18-88 1625 < .2 < ,2 < .2 < ,2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < .2 < .2 < .2 < .2
11 07-20-88 1609 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1659 < .2 < .2 < .2 < .2 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 < .2 < .2 < .2
14 06-08-88 0940 < .2 < L2 < .2 < .2 < .2 < .2
14 07-06-88 1431 < .2 < .2 < .2 < .2 < .2 < .2
14 07-19-88 1647 < .2 < L2 < .2 < .2 < .2 < .2
14 08-10-88 1610 < 2 < .2 < .2 < .2 < .2 < .2
14 08-10-88 1615 < .2 < L2 < .2 < .2 < .2 < .2
14 09-12-88 1600 < .2 < .2 < .2 < .2 < .2 .6
15 07-19-88 1232 < .2 < .2 < .2 < .2 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 < .2 < L2 < L2
16 07-20-88 2109 < .2 < .2 < .2 < .2 < .2 < .2
17 07~-19-88 1422 < .2 < 2 < .2 < .2 < .2 .3
17 07-19-88 1457 < .2 < .2 < .2 < .2 < .2 3
18 G7-20-88 1113 < .2 < .2 < .2 < .2 < .2 < .2
18 07-20-88 1400 < ,2 < L2 < L2 < .2 < .2 < .2
19 06-07-88 1505 < ,2 < 2 < .2 < .2 < .2 < .2
19 07-06-88 1031 < .2 < .2 < .2 < .2 < .2 < .2
19 07-19-~88 1333 < 2 < .2 < .2 < .2 < .2 < .2
19 08-10-88 1320 < .2 < .2 < .2 < .2 < .2 < .2
19 08-10-88 1330 < .2 < .2 < .2 < .2 < .2 < .2
19 09-12-88 1000 < .2 < .2 < .2 < 2 < .2 < .2
20 07-27-88 0622 < .2 < .2 < .2 < .2 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < L2 < .2 < .2
22 07-22-88 0958 < .2 < L2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
23 07-18-88 1930 < .2 < .2 < .2 < L2 < .2 < .2
24 07-28-88 0545 < .2 < .2 < .2 < .2 < .2 < .2
25 07-18-88 1720 < .2 < .2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .2 < .2 < .2
28 07-19-88 gg825 < .2 < .2 < .2 < .2 < .2 < .2
29 07-21-88 1324 < .2 < 2 < .2 < .2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < .2
31 07-20-88 1623 < .2 < L2 < .2 < .2 < .2 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < .2
33 06-07-88 1030 < 2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < .2 < .2 < 2 < L2 < 2 < .2
34 07-19-88 0738 < .2 < .2 < .2 < .2 < .2 < .2
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Table 8.--Concentration of volatile organic chemicals in stream water .in the
- , : - , ~
u22gL_lll;gQ;;_B;xg;_b;i;nhiLg?_?%ﬁ%Lm1naL1_;ﬁm2;1ngE"Lh£?lgﬂ_ﬁlgﬂ
throuagh September 1988--Continued

Hexa- Isopropyl- n-Propyl-

chloro- benzene, 1,4-Iso- benzene,

buta~- water, propyl- Methylene Naph- water,

Map diene, whole, toluene, <chloride, thalene, whole,

reference total recoverable total total total recoverable

number Date Time (39702) (77223) (~=—v- ) (34423) (34696) (77224)
1 07-22-88 2014 <0.2 <0.2 <0.2 <1.8 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 <1.8 < .2 < .2
3 07-18-88 1231 < ,2 < .2 < .2 <1.8 < .2 < .2
4 07-18-88 0925 < ,2 < .2 < ,2 <l1.8 < .2 < .2
5 07-18-88 103 < .2 < .2 < .2 <l1.8 < .2 < .2
6 07-18-88 1405 < .2 < .2 < .2 <1.8 < .2 < .2
7 07-18-88 1625 < ,2 < .2 < .2 <1.8 < .2 < .2
8 07-18-88 1808 < ,2 < 2 < .2 <1.8 < .2 < L2
9 07-21-88 1051 < .2 < ,2 < .2 <1.8 < .2 < .2
11 07-20-88 1609 < .2 < .2 < .2 <1.8 < .2 < .2
12 07-19-88 1659 < .2 < .2 < .2 <1.8 < .2 < L2
12 07-19-88 1748 < .2 < .2 < .2 <1.8 < .2 < .2
14 06-08-88 0940 < .2 < .2 < .2 <1.8 < .2 < .2
14 07-06-88 1431 < .2 < .2 < .2 <1.8 < .2 < .2
14 07-19-88 1647 < .2 < .2 < L2 <1.8 .3 < .2
14 08-10-88 1610 < .2 < 2 < .2 <l1.8 .3 < .2
14 08-10-88 1615 < .2 < .2 < .2 <1.8 .3 < .2
14 09-~-12-88 1600 < .2 .2 .6 <1.8 1.7 .5
15 07-19-88 1232 < .72 < .2 < .2 <1.8 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 <1.8 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 <l.8 < .2 < .2
17 07-19-88 1422 < .2 < ,2 .4 il .5 .4
17 07-19-88 1457 < .2 < .2 .3 10 .5 .3
18 07-20-88 1113 < .2 < .2 < .2 3.2 < .2 < .2
18 07-20-88 1400 < .2 < ,2 < .2 2.9 < .2 < .2
19 06-07-88 150% < ,2 < ,2 < .2 3.3 < L2 < .2
19 07-06-88 1031 < .2 < .2 < .2 4.1 < .2 < .2
19 07-19-88 1333 < .2 < .2 < .2 <1.8 < .2 < .2
19 08-10-88 1320 < .2 < .2 < .2 16 < .2 < .2
19 08-10-88 1330 < .2 < .2 < .2 l6 < .2 < .2
19 09-12-88 1000 < .2 < 2 < ,2 <l.8 < ,2 < .2
20 07-27-88 0622 < .2 < .2 < .2 2.7 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 <i.8 < 2 < .2
22 07-22-88 0958 < .2 < .2 < .2 <1.8 . < .2
22 07-22-88 0958 < ,2 < .2 < .2 <1.8 .6 < L2
23 07-18-88 1930 < .2 < .2 < .2 <1.8 < .2 < .2
24 07-28-88 0545 < ,2 < .2 < L2 <1.8 < .2 < .2
25 07-18-88 1720 < .2 < .2 < .2 <1.8 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 <1.8 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 <1.8 < .2 < L2
28 07-19-88 0925 < .2 < .2 < .2 <1.8 < .2 < .2
29 07-21-88 1324 < .2 < .2 < .2 <1.8 < .2 < ,2
30 07-22-88 1325 < .2 < .2 < 2 <1.8 < 2 < .2
31 07-20-88 1923 < .2 < .2 < .2 <1.8 < .2 < .2
32 07~-20-88 1332 < .2 < .2 < .2 <1.8 < .2 < .2
33 06-07-88 1030 < .2 < .2 < .2 <l.8 < .2 < .2
33 06-08-88 1540 < .2 < L2 < .2 <1.8 < 2 < .2
34 07-19-88 0738 < .2 < L2 < .2 <l.8 < .2 < .2
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Table 8.--Concepntration of volatile organi¢ chemicals in stream water in the

— ) ) | foll Nitoring from Bugust

S e --Continued

fhrouagh September 1988
i,1,1,2- 1,2,3-
Tetra- Tri-
chloro- 1,1,2,2~- chloro-
ethane, Tetra- Tetra- benzene,
water, chloro- chloro- water,
Map Styrene, whole ethane ethylene Toluene whole,
reference total total total total total total
number Date Time (77128) (77562) (34516) (34475) (34010) {77613)
1 07-22-88 2014 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < .2 .4 < .2
4 07-18-88 0325 < .2 < .2 < .2 < .2 < L2 < .2
5 07-18-88 1035 < .2 < .2 < 2 < .2 < .2 < .2
6 07-18-88 1405 < .2 < .2 < 2 < L2 < .2 < .2
7 07-18-88 1625 < .2 < .2 < 2 < .2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < 2 < .2 < .2 < .2
11 07-20-88 16009 < .2 < .2 < .2 < .2 1.0 < L2
12 07-19-88 1659 < .2 < .2 < .2 < .7 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 .4 < .2 < .2
14 06-08-88 0940 < .2 < .2 < .2 < .2 .2 < .2
14 07-06~88 1431 < .2 < .2 < .2 < L2 < .2 < .2
14 07-19-88 1647 < .2 < .2 < .2 .9 < .2 < .2
14 08-10-88 1610 < .2 < .2 < .2 3.4 1.7 < .2
14 08-10-88 1615 < .2 < .2 < .2 2.5 1.6 < .2
14 049-12-88 1600 < .2 < .2 < L2 1.1 2.3 < L2
15 07-19-88 1232 < .2 < .2 < .2 5.5 < .2 < .2
16 07-20-88 2109 < .2 < .2 < .2 2.3 < .2 < .2
16 07-20-88 2109 < .2 < L2 < .2 2.2 < ,2 < .2
17 07-19-88 1422 < .2 < 2 < .2 4.5 .3 < ,2
17 07-19-88 1457 < .2 < .2 < .2 4.5 .3 < .2
18 07-20-88 1113 < .2 < ,2 < .2 .5 < ,2 < .2
18 07-20-88 1400 < .2 < .2 < .2 .5 < .2 < .2
19 06-07-88 1505 < .2 < .2 < .2 .4 < .2 < .2
19 07-06-88 1031 < .2 < .2 < .2 .3 < L2 < .2
19 07-18-88 1333 < .2 < .2 < .2 1.9 < .2 < .2
19 08-10-88 1320 < .2 < .2 < .2 2.1 < .2 < .2
19 08-10-88 1330 < .2 < .2 < .2 2.1 < .2 < ,2
19 09-12-88 1000 < ,2 < .2 < .2 .3 < .2 < .2
20 07-27-88 0622 < .2 < .2 < .2 .6 < 2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < .2 < .2 < .2
22 07-22-88 03858 < .2 < .2 < .2 < ,2 < .2 < .2
22 07-22-88 0858 < .2 < .2 < L2 < .2 < .2 < .2
23 07-18-88 1930 < .2 < ,2 < .2 < .2 < .2 < .2
24 07-28-88 0545 < .2 < .2 < .2 .3 .6 < .2
25 07-18-88 1720 < .2 < .2 < 2 < .2 .2 < L2
26 07-22-88 1645 < L2 < .2 < .2 < .2 < .2 < .2
27 07-29-88 0815 < .2 < .2 < .2 < .2 < .2 < .2
28 07-19-88 0925 < .2 < 2 < .2 < .2 < .2 < .2
29 07-21-88 1324 < .2 < ,2 < .2 < .2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < .2
31 07-20-88 1923 < .2 < .2 < 2 < .2 < ,2 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < .2
33 06-07-88 1030 < .2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < .2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 6738 < .2 < .2 < .2 < .2 < .2 < .2
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Table B.--Copgentration of wvolatile organic chemicals in stream water in the
T ois R ; e 5 . w
o ; ; \ foll ; X ” "

through September 1988--Continued

1,2, 3~ 1,2,4-Tri-
1,2,4- 1,1,1- 1,1,2- Trichloro- methyl-
Tri- Tri- Tri- Tri- propane, benzene,
chloro- chloro- chloro- chloro- water, water,
Map benzene, ethane, ethane, ethylene, whole, whole
reference total total total total tetal total
number Date T ime {(34551) (345006) (34511) (39180) {77443) (171222)
1 07-22-88 2014 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
2 07-18-88 1458 < .2 < .2 < .2 < .2 < .2 < .2
3 07-18-88 1231 < .2 < .2 < .2 < ,2 < .2 < .2
4 07-18-88 0925 < .2 < L2 < .2 < .2 < L2 < .2
5 07-18-~88 1035 < .2 < .2 < .2 < .2 < .2 < .2
6 07-18-88 1405 < .2 < .2 < .2 < .2 < .2 < .2
7 07-18-88 1625 < .2 < .2 < .2 < .2 < .2 < .2
8 07-18-88 1808 < .2 < .2 < .2 < .2 < .2 < .2
9 07-21-88 1051 < .2 < .2 < L2 < .2 < .2 < .2
11 07-20-~88 1609 < .2 < .2 < .2 < .2 < .2 < ,2
12 07-19-88 1659 < .2 < .2 < .2 3 < .2 < .2
12 07-19-88 1748 < .2 < .2 < .2 3 < .2 < .2
14 06-08-88 0340 < .2 < .2 < .2 < L2 < .2 < .2
14 07-06-88 1431 < .2 < .2 < .2 .2 < .2 < .2
14 07-19-88 le47 < .2 .4 < .2 2.3 < .2 < .2
14 08-10-88 1610 < .2 .9 < .2 < .2 < .2 .4
14 0B-10-88 1615 < 7 .9 < .2 < .2 < .2 .3
14 09-12-88 1600 < .2 1.4 < L2 12 < 2 2.3
15 07-19-88 1232 < .27 L7 < .2 2.4 < .2 < .2
16 07-20-88 210¢ < .2 38 < .2 1.8 < ,2 < .2
106 07-20-88 21Q0¢ < .2 39 < .7 1.7 < .2 < .2
17 07-19-88 1422 < L2 2.6 < .2 2.3 < 2 1.2
17 07-19-88 145/ < .2 2.2 < .2 2.2 < 2 1.0
18 07-20-88 1113 < .2 L7 < .2 < .2 < .2 < .2
18 07-20-88 1400 < .27 .6 < .2 < .2 < .2 < .2
19 06-07-88 1505 < .2 L7 < .2 < 2 < .2 < .2
19 07-06-88 1031 < .2 .9 < .2 ) < L2 < L2
19 07-19-88 1333 < .2 .9 < .2 .5 < .2 < .2
19 08-10-88 1320 < .2 2.4 < .2 3.1 < .7 < .2
19 08-10-88 1330 < .2 2.4 < .2 3.3 < .2 < ,2
19 09-12-88 1000 < ,2 .5 < .2 < .2 < .27 < .2
20 07-27-88 0622 < .2 1.5 < .2 .4 < .2 < .2
21 07-20-88 1501 < .2 < .2 < .2 < L2 < .2 < .2
22 07-22-88 0958 < .2 < L2 < .2 < .2 < .2 < .2
22 07-22-88 0958 < .2 < .2 < .2 < .2 < .2 < .2
23 07-18-88 1930 < .2 < 2 < .2 < .2 < .2 < .2
21 07-28-88 0545 < .2 .8 < L2 .2 < .2 .2
25 07-18-88 1720 < .2 < .2 < .2 < .2 < .2 < .2
26 07-22-88 1645 < .2 < .2 < .2 < .2 < .2 < L2
27 07-29-88 0815 < .2 .2 < .2 < .2 < .2 < .2
28 07-19-88 0925 < .2 < .2 < .2 < .2 < .2 < .2
29 07-21-88 1324 < L2 < .2 < .2 < .2 < .2 < .2
30 07-22-88 1325 < .2 < .2 < .2 < .2 < .2 < .2
31 07-20-88 1823 < .2 < .2 < .2 < .2 < .2 < .2
32 07-20-88 1332 < .2 < .2 < .2 < .2 < .2 < .2
33 06-07-88 103C < .2 < .2 < .2 < .2 < .2 < .2
33 06-08-88 1540 < L2 < .2 < .2 < .2 < .2 < .2
34 07-19-88 /58 < L7 < .2 < .27 < .2 < .2 < .2

50



Table 8.--Concepntration of volatile organic chemicals jin stream water in the
Illincis RI basin f limi 1] ] low=£1
e ; , i foll ! £ August

--Cont inued

through September 1988
1,3,5-
Trimethyl- 1,3~
benzene, Xylene +
water, 1,2~ 1,3- 1,4~ 1,4-
Map whole, Xylene, Xylene, Xylene, xylene,
reference total total total total total
number Date Time (77226) (-==-- {77134) {77133) (===-- )

1 07-22-88 2014 <0.2 <Q.2 <0.2 <0.2 -

2 07-18-88 1458 < .2 < .2 < .2 < .2 --

3 07-18-88 1231 < .2 < .2 < .2 < .2 -

4 07-18-88 0825 < .2 < .2 < .2 < .2 --

5 07-18-88 1035 < .2 .2 -- - 0.5

© 07-18-88 1405 < .2 < .2 < ,2 < .2 --

7 07-18-88 1625 < .2 < ,2 < .2 < .2 -

8 07-18-88 1808 < .2 < .2 < .2 < .2 -—

9 07-21-88 1051 < .2 < .2 < .2 < .2 --
11 07-20-88 1609 < .2 < .2 < .2 < .2 -
12 07-19-88 1659 < 2 < .2 < .2 < .2 -
12 07-19-88 1748 < .2 < .2 < .2 < .2 -—
119 06-08-88 0940 < .2 < ,2 < .2 < ,2 -
14 07-06-88 1431 < .2 < .2 < .2 < ,2 -
14 07-19-88 1647 < .2 < .2 < .2 < .2 -
14 08-10-88 1610 .3 .2 - -- .6
119 08-10-88 1615 .2 .2 - - .5
14 09-12-88 1600 1.1 .4 -~ -- 2.9
15 07-19-88 1232 < ,2 < .2 < .2 .2 -
16 07-20-88 21009 < .2 < .2 < .2 < .2 -—
16 07-20-88 2109 < .2 < .2 < .2 < ,2 --
17 0/-19-88 1422 . .6 - -- 1.3
17 07-19-88 1457 .6 .5 - - .3
18 07~20-88 1113 < .2 < .2 < .2 .2 --
18 07-20-88 1400 < .2 < .2 < .2 < ,2 --
19 0e-~07-88 1505 < .2 < .2 < ,2 < .2 -
19 07-06-88 1031 < .2 < .2 < .2 < ,2 --
19 07-19-88 1333 < .2 < .2 -~ -- .2
19 08-10-88 1320 < ,2 .2 - -= .5
19 08-10-88 1330 < .2 L2 - - .4
19 09-12-88 1000 < .2 < ,2 < .2 < .2 -
20 07-27-88 0e22 < L2 < .2 < .2 < L2 -
21 07-20-88 1501 < .2 < .2 < .2 < .2 --
22 07-22-88 0958 < .2 < .2 < ,2 < .2 --
22 07-22-88 0958 < .2 < .2 < .2 < .2 -
23 07-18-88 1930 < .2 < .2 < ,2 < .2 --
24 07-28-88 0545 < .2 < .2 -~ -- .3
25 07-18-88 1720 < .2 < .2 < .2 < .2 --
26 g07-22-88 1645 < .2 < .2 < .2 < .2 -
27 07-29-88 0815 < .2 < .2 < .2 < .2 --
28 07-19-88 0925 < .2 < .2 < .2 < .2 --
29 071-21-88 1324 < .2 < .2 < .2 < .2 -
30 07-22-88 1325 < .2 < .2 < ,2 < .2 --
31 07-20-88 1923 < .2 < .2 < .2 < .2 --
32 07-20-88 1332 < .2 < .2 < ,2 < .2 --
33 06-07-88 1030 < .2 < .2 < .2 < .2 --
33 06-~08-88 1540 < .2 < .2 < .2 < .2 --
34 07-19-88 0738 < .2 < .2 < .2 < .2 -—
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Table 9.--

1,2-
Dibromo-

para- Dibromo-

Chlore-
toluene,

met hane,

1,1-di-
chloro-
ethane,
total
(3449¢)

Dichloro-
diflucro-
methane,
total

1,4-
Dichloro-
benzene,
total

1,3-
Dichloro-
benzene,
total

1,2-
Dichloro-
benzene,
total
{34536)

Dichloro-
bromo-
methane,
total

ethane,
water,
whole,
total

(77651)

water,
whole,
recover-
able
(30217)

water,

whole,
total

(77277)

Map
reference
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Date

number
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Tetra-
chloro-
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Tetra-
chloro-
ethylene,

Tetra-

chloro-

ethane,

water,

Methyl- Methyl- Methylene-
chloride,

bromide,
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benzene,
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Styrene, whole, ethane,

chloride,
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reference
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